People who are regularly active or physically fit have better health in almost every measurable dimension when compared with inactive or less-fit individuals: psychological well-being, lower risk of cancer, cardiovascular disease, reduced all-cause mortality, longer life span, etc. ([@bib1]--[@bib5]). Yet, participation rates in exercise remain low, especially when measured objectively ([@bib6]--[@bib8]). Therefore, there is significant interest in optimizing interventions to increase participation in higher-intensity activity, including regular "exercise" (i.e., planned, structured, and repetitive bouts where the goal is to improve or maintain physical fitness) ([@bib9]) and through increasing nonstructured time spent in moderate-to-vigorous physical activity (MVPA) across the day. Physical activity participation is typically affected by seasonal changes in weather and temperature patterns ([@bib10]), adding another barrier in areas with significant seasonal weather variation. Given the low adherence rates despite the benefits of exercise, creative ways are needed to increase participation in physical activity during times of the year when weather may limit physical activity participation.

Mindfulness-based stress reduction (MBSR) programs can improve both physical and psychological well-being in both healthy and clinical populations ([@bib11]) with accrued benefits comparable with those achieved via exercise training programs ([@bib12],[@bib13]). However, because the focus is often on the meditative aspects, and thus the more sedentary aspects of the intervention, less attention has been given to whether MBSR may change participation in higher-intensity physical activity. Moreover, high-quality research evaluating the benefits of structured MBSR training is still rare (for reviews and associated commentary, see \[[@bib13]--[@bib15]\]) pointing to a need for methodologically sound trials that include physical activity as an outcome. Indeed, there may be some similar psychological benefits of aerobic exercise training (AET) to MBSR, including the mindful focus during training and stress reduction postexercise ([@bib16]), making it a valid comparator. Adults with higher objectively measured physical activity report greater psychological well-being and better mindfulness skills than their less active peers ([@bib17]), and mindfulness can predict physical activity behavior among those with higher mindfulness ([@bib18]). A recent meta-analysis found a small-to-moderate effect (*d* = 0.42) increase in self-reported physical activity after randomized controlled trials (RCT) of mindfulness training in overweight or obese adults ([@bib19]). Therefore, training in mindfulness may lead to greater participation in physical activity, although few studies have assessed changes in exercise or physical activity levels after MBSR training and none have done so with an objective method of physical activity assessment.

Potentially synergizing with low levels of MVPA, excessive time spent sedentary (or time spent sitting, reclining, or in a lying posture while awake with low energy expenditure \[\<1.5 METs\]) ([@bib20],[@bib21]) is also related to many poor health outcomes ([@bib22]--[@bib24]). Large amounts of prolonged sedentary time have been consistently related to negative mental health and well-being ([@bib25]--[@bib29]). Thus, it is also important for interventions designed to improve physical activity to assess their influence on sedentary time ([@bib30]), particularly as sedentary time also appears to be affected by seasonal weather changes with sedentary time increasing during the fall months ([@bib31]). Programs that influence physical activity (i.e., MBSR and AET) may have secondary effects on sedentary time or changing sedentary patterns (e.g., decreasing the duration of prolonged sedentary bouts). It is possible that MBSR and AET may have different effects on sedentary behavior, although this question has yet to be explored.

An RCT, Mindfulness or Exercise to Prevent Acute Respiratory Infection (MEPARI-2), offered the unique opportunity to assess the relative influence of MBSR and AET on physical activity and sedentary time in generally healthy adults. The primary aim of the present analysis was to compare the effects of 8 wk of AET, MBSR training, and no-treatment control on objectively measured physical activity and sedentary behavior during the fall season. Specifically, two primary questions were addressed:

1.  1\. Do MBSR and AET programs differentially influence objectively monitored daily physical activity and weekly exercise relative to a no-treatment control?

2.  2\. Do MBSR and AET programs alter sedentary behavior (total minutes or minutes of prolonged bouts lasting longer than 30 or 60 min)?

METHODS
=======

Participants and Procedures
---------------------------

This is a secondary analysis from an RCT evaluating the effects of MBSR and AET on reducing the incidence, duration, and severity of acute respiratory infection (MEPARI2). The trial is described on clinicaltrials.gov (NLM identifier: NCT01654289) and is partially reported elsewhere ([@bib32]). The results reported here are from an add-on assessment offered to the fourth and final cohort of the MEPARI2 trial.

MEPARI2 enrolled community-dwelling healthy adults (ages 30--69 yr) from the Madison, WI, area through local advertisements. After a successful phone screening, prospective participants were invited to enroll in a 2-wk run-in phase to assess inclusion/exclusion criteria and likelihood of compliance. Potential study participants who reported being inactive at baseline (as defined by self-reporting not regularly exercising vigorously twice per week or moderately three times per week) and susceptible to colds (i.e., self-report ≥1 cold annually) were invited to participate. After successful completion of this phase, participants provided informed consent for the main trial and were randomly assigned to one of three conditions: MBSR, AET, or to serve as observational controls. The MBSR and AET interventions involved 8 wk of group classes (2.5-h sessions weekly) and included instructions to participate in the designated activity (exercise or meditation) outside of the weekly classes. The MBSR and the AET interventions were delivered in group therapy settings and matched in terms of class location (health care facility), similar class size (\~15 participants per class), and in-class time (2.5 h·wk^−1^). There were also similar instructions for 20--45 min of daily practice at home during the 8-wk training period as well as a 6-h weekend retreat around the seventh week of the intervention. Run-in and randomization occurred in July and August (summer months) with classes being held in September and October (fall months) and postintervention assessments scheduled in November (end of fall).

### MBSR training

Training in MBSR was accomplished through a standardized 8-wk behavioral training routine in mindfulness meditation ([@bib33]), which consisted of one session each week lasting 2.5 h with encouragement for participants to perform 20 to 45 min of at-home practice each day. The MBSR program, used across the United States, begins by guiding participants in body sensation awareness (body scan), sitting meditation, and mind--body imagery. Participants were then introduced to mindful stretching and walking (mindful movement) and breathing exercises and encouraged to incorporate mindfulness in their daily activities. Instruction included information and training in practices promoting an adaptive, mindful response to physical, emotional, cognitive, and interpersonal stressors. Instructors for the MBSR group had completed the MBSR Mind--Body Medicine Professional Training and the Teacher Practicum Intensive in MBSR, both with the Center for Mindfulness at the University of Massachusetts Medical School.

### AET

AET focused on participating in aerobic activities, such as walking or jogging, which would be easy to perform without the need for specialized equipment. In accordance with the 2008 guidelines, the goal for participants was sustained moderate-intensity physical activity for 20 to 45 min each day, aiming for at least 150 min·wk^−1^ in bouts of at least 10 min ([@bib34]). Exercise intensity was monitored via self-assessment using Borg's RPE with a target RPE during each exercise bout of 12 to 16 (moderate to hard) ([@bib35]). Each weekly 2.5-h session included 1.5 h of classroom-based instruction and 1 h of group activity in a fitness center, with the remainder of the 150-min weekly goal to be accomplished through at-home practice using RPE to monitor intensity. The classroom portion began with a review of the previous week's activities before proceeding to a brief presentation on various exercise techniques and effects, a discussion of strategies and principles of behavior change, and ended by a discussion of activity goals for the upcoming week. The physical activity retreat lasted a half-day and included didactics, group discussion and activities, and time for individual physical activity practice. Instructors in the AET group were clinical exercise physiologists (MS or higher).

### Weekly practice logs

Each week, participants entered daily practice minutes via computerized self-report of moderate and vigorous physical activity in the AET group only or daily practice minutes of informal and formal meditative practice in the MBSR group only. Intensity levels of exercise practice were defined as "A *moderate* level of physical activity noticeably increases your heart rate and breathing rate. You may sweat, but you are still able to carry on a conversation. With *vigorous* activity, you are breathing rapidly and are only able to speak in short phrases. Your heart rate is substantially increased and you are likely to be sweating." Mindfulness practice types were defined as "*Formal practice* is when you schedule specific time to just do that particular activity. For example, scheduling 15 min to sit and focus on your breath is formal meditation practice. Taking a moment to notice your breath during your work day is *informal practice*. Scheduling time to take a walk for practicing meditation is formal practice. Walking mindfully from your kitchen to the living room is *informal practice*." Participants were asked to prospectively record practice minutes each day on paper, and then to enter data once weekly.

ABC Substudy
------------

Every participant who provided informed consent for the MEPARI2 study for the final wave of recruitment in 2015 was offered the opportunity to participate in the ABC (Accelerometry and Breath Counting) substudy. The ABC substudy participants were asked to wear an accelerometer for 7 d during the run-in phase of the study (before randomization; baseline-- end of summer) and for another 7 d after the 8-wk interventions (postintervention--end of fall). The University of Wisconsin--Madison Institutional Review Board approved both the main trial and the substudy. Written informed consent was obtained from all participants.

### Accelerometry

The ActiGraph GT3X+ accelerometer was used in the present study to objectively monitor physical activity across the intervention. This accelerometer has been shown to reliably measure free-living activity in healthy adults ([@bib36]). Participants were instructed to wear the accelerometer on a belt on their waistline for seven full days during all of their waking hours (except while participating in water-based activities). Participants were asked to put on the accelerometer before getting out of bed in the morning and to take it off as they were getting into bed to go to sleep each night with participants keeping a log of on/off time. Data were collected continuously in 1-s epochs. After at least seven full days, participants returned their accelerometers to study staff.

Data Processing and Analysis
----------------------------

All statistical analyses were performed in R 3.4.1 (Single Candle; R Foundation for Statistical Computing, Vienna, Austria). Accelerometer data were initially downloaded by ActiLife Version 6.12.0 (ActiGraph, LLC, Pensacola, FL) and then processed via the Sojourns three-axis method ([@bib37]). Non--wear time was defined as 60 consecutive minutes of zero values on all three axes and was removed from analysis. Type I error rate was held at 0.05 for each statistical test and pairwise comparison. Preintervention sedentary time and physical activity levels were assessed via pairwise comparisons among the three groups. Mean and SD are used to describe the self-reported amount of exercise and meditation practice across the intervention periods. To estimate the magnitude of differences, Cohen's *d* effect sizes were calculated where appropriate ([@bib38]).

### Accelerometer processing

Participants were included in the analysis if they provided at least 10 h·d^−1^ of valid wear time for at least three weekdays and one weekend day both before and after the interventions. The sojourn three-axis method ([@bib37]) provides robust measurement of physical activity intensity and was used for processing the accelerometer data. Briefly, this method uses a neural network to identify transitions in the movement pattern across all three axes and breaks the data into sojourns, or bouts, of activity where each sojourn appears to be a distinct activity. Each sojourn is assigned an MET value based on the count distribution across the three axes, and based on the MET value, each sojourn was classified as sedentary (0--1.5), light-intensity (1.5--3), moderate-intensity ([@bib3]--[@bib6]), or vigorous-intensity (6+) activity. Time spent participating in each category of physical activity and sedentary behavior is expressed as the average daily minutes engaged in each type of activity. Time spent in bouts of physical activity of either moderate or vigorous intensity (or a combination) lasting longer than 10 min were summed to provide weekly minutes toward meeting physical activity guidelines ([@bib34]). Similarly, for prolonged or extended sedentary time, minutes spent in bouts of sedentary time that lasted longer than 30 min or longer than 60 min were averaged to determine the mean time each participant spent engaged in prolonged sedentary activities.

### Specific aim 1

Mean and SD were calculated for average daily minutes of physical activity in each category (light, moderate, or vigorous) for each group at baseline and postintervention. Minutes in MVPA are reported to evaluate minutes of potentially exercise-related behavior. Weekly minutes of MVPA in bouts lasting longer than 10 min were compared across the groups to assess minutes of exercise of sufficient duration to meet physical activity guidelines of 150 min of MVPA in bouts lasting longer than 10 min ([@bib34]). Changes in physical activity were compared across the groups using pairwise comparisons of the change scores (postintervention--preintervention) between each pairing of the three groups (i.e., MBSR vs AET, MBSR vs control and AET vs control).

### Specific aim 2

Average minutes spent in sedentary activities were calculated across the week of activity monitoring by taking each participant's mean number of minutes spent sedentary on valid days of wear time. Changes in minutes spent in sedentary activities (total, bouts 30+, and bouts 60+) were compared across the groups using a 3 (group; MBSR, AET, and control) × 2 (time; baseline and postintervention) ANOVA with pairwise comparisons of the change scores (postintervention--preintervention) between each pairing of the three groups.

RESULTS
=======

Out of the 105 participants who enrolled in the run-in trial in the fourth cohort of MEPARI2, 66 provided consent for the substudy and were fitted with an accelerometer at run-in (Fig. [1](#F1){ref-type="fig"}). Of those, 10 provided insufficient data or did not progress beyond run-in, leaving 56 to be randomized. Participants who did not provide sufficient data or did not progress beyond the run-in period were not significantly different than those who did in terms of age, gender, body mass index (BMI), race, or education (*t*-tests \[age and BMI\] and chi-square tests \[gender, race, and education\], all *P* \> 0.05). Of the 56 who were randomized, 20 were assigned to the control group, 16 to AET, and 20 to MBSR. At postintervention, 7 participants did not return the accelerometer with sufficient data, including 2 in the MBSR group, 2 in the AET group, and 3 in the control group. For this completers-only set of analyses, the final sample included 18 in the MBSR group, 14 in the AET group, and 17 in the control group. Participants were predominantly female (82%), in middle adulthood (age, 51.9 ± 11.1 yr), generally overweight (BMI, 31.3 ± 7.8), identified as white or Caucasian (90%), and well educated with 98% having at least some college education (Table [1](#T1){ref-type="table"}). Participants provided 6.6 mean days of valid wear time preintervention and 6.5 mean days at postintervention with mean daily wear time of 14.7 and 14.3 h·d^−1^, respectively.

![CONSORT diagram showing the flow through the substudy. If accelerometers did not contain at least 10 h of valid data on ≥3 weekdays and ≥1 weekend days, then they were not included in the analysis.](mss-50-1850-g001){#F1}

Across the study period, participants averaged around 11.5 h·d^−1^ of sedentary time, just over 2 h·d^−1^ of light-intensity activity, slightly under 1 h·d^−1^ of moderate and around 10 min·d^−1^ of vigorous-intensity activity (Table [2](#T2){ref-type="table"}). Minutes spent in each of the activity categories decreased from August (preintervention) to November (postintervention), whereas sedentary minutes increased slightly. There were no significant preintervention pairwise differences preintervention between any of the groups for time spent engaged in either physical activity or sedentary behavior (all *P* \< 0.05; Table [2](#T2){ref-type="table"}).

During the interventions, participants in the MBSR group reported 344 total minutes of meditation practice on average each week (73 informal and 271 formal), whereas participants in the exercise group reported 316 total minutes of MVPA on average each week (232 moderate and 84 vigorous; Table [3](#T3){ref-type="table"}).

### Specific aim 1

Daily MVPA decreased in all groups from preenrollment to postintervention (Aug-Nov); the MBSR group decreased 5.7 ± 7.5 min·d^−1^, the AET group decreased 7.4 ± 14.3 min·d^−1^, and the control group decreased 17.9 ± 25.7 min·d^−1^ (mean ± SD), without significant differences among the groups (all *P* \> 0.05, see Fig. [2](#F2){ref-type="fig"}A). MVPA bouts lasting at least 10 min decreased 15.5 ± 37.0 min·wk^−1^ in the MBSR group, increased 5.7 ± 64.1 min·wk^−1^ in the AET group, and decreased 77.3 ± 106.6 min·wk^−1^ in the control group. However, for exercise-related behavior, pairwise comparisons revealed no significant difference between changes in MVPA in bouts lasting longer than 10 min between the MBSR and the AET groups (*P* = 0.564, *d* = 0.29). There was a nonsignificant difference favoring MBSR in the comparison between MBSR and control (*P* = 0.080, *d* = 0.86) and a significant difference between the AET and the control groups *(P* = 0.029; *d* = 0.97; Fig. [2](#F2){ref-type="fig"}B).

![Mean changes across the 8-wk interventions by group for overall daily MVPA (A) or weekly minutes in MVPA in bouts of at least 10 min (B) (error bars represent the standard error of the mean). *P* values indicate pairwise comparisons of change scores across the intervention between groups. \**P* \< 0.05.](mss-50-1850-g002){#F2}

###### 

Demographic information.
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###### 

Time spent in intensity categories across groups and time.
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###### 

Self-reported average weekly practice minutes in the intervention groups.
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### Specific aim 2

For total daily sedentary time, there was not a differential effect of group by time; the interaction term was not significant (*F*~2,92~ = 0.042, *P* = 0.959), with no main effect of group (*F*~2,92~ = 0.598, *P* = 0.552) or time (*F*~1,92~ = 0.034, *P* = 0.855). When categorizing total sedentary time into bouts lasting longer than 30 min, there was not a differential effect of group by time; the interaction term was nonsignificant (*F*~2,92~ = 0.049, *P* = 0.952) with no main effect of group (*F*~2,92~ = 0.812, *P* = 0.447) or time (*F*~1,92~ = 2.243, *P* = 0.138). For daily sedentary time in bouts longer than 60 min, there was again not a differential effect of group by time; the interaction term was nonsignificant (*F*~2,92~ = 0.015, *P* = 0.986) with no main effect of group (*F*~2,92~ = 1.442, *P* = 0.242) or time (*F*~1,92~ = 3.817, *P* = 0.054). There were no significant pairwise comparisons among the groups for total daily sedentary time, sedentary time in 30+ or 60+ min bouts (all *P* \> 0.05).

DISCUSSION
==========

Our analyses indicated a significant difference between the changes in physical activity accumulated in 10+ min bouts (i.e., exercise of intensity and duration sufficient to count toward meeting physical activity guidelines) between the AET and the control groups across the 8-wk interventions. This effect demonstrates a positive benefit of AET on objectively monitored exercise participation (Fig. [2](#F2){ref-type="fig"}). Unexpectedly, AET and MBSR had similar effects across the interventions in terms of total daily MVPA and weekly MVPA in 10+ min bouts indicating that MBSR and AET may have similar effects on overall physical activity behavior. These results are particularly noteworthy given the much larger decreases in daily physical activity (−17.9 min·d^−1^) and weekly exercise (−77.3 min·wk^−1^) that were seen in the control group. The decline in MVPA across time was potentially the result of the seasonal scheduling of our training intervention and subsequent data collection (i.e., end of summer to end of fall). The results suggest that MBSR training may convey positive effects on physical activity behavior of a similar magnitude to those achieved by structured exercise training. Future work is now needed to clarify the effects of MBSR on physical activity and formal exercise and to determine whether specific aspects of the MBSR training influence participation in physical activity. There may be unique aspects of MBSR, such as stress reduction or being mindful in the present moment, that will prove useful to incorporate into interventions that are designed to optimize participation in physical activity.

Neither AET nor MBSR prevented the increase in time spent sedentary that was also prominent in the control group. There were negligible between-group differences for total time spent sedentary and the shift in time spent sedentary toward longer bouts across the intervention (Table [2](#T2){ref-type="table"}). This shift to longer bouts was not unexpected as the intervention occurred during the fall, and previous research has noted a seasonal shift in sedentary patterns incorporating more time and longer bouts during winter months ([@bib31]). The present findings suggest that sedentary behavior may not appear to be influenced by MBSR or AET programs. It is possible that future interventions may need to intentionally target a reduction in sedentary behavior as a goal, or address specific correlates of sedentary behavior, in order for meaningful reductions to occur (for reviews and further analysis of changing sedentary behavior, see \[[@bib39]--[@bib41]\]).

Accelerometry is regularly used in physical activity assessment trials but has yet to be adopted as routine practice in trials evaluating the health benefits of training in mindfulness, making our report of MBSR training relatively unique. After a combined exercise and meditation intervention (via a mindfulness CD), Rabin and colleagues ([@bib42]) found that young adult cancer survivors increased their physical activity by self-report but not when assessed via 3 d of objective measurement. Grossman and colleagues ([@bib43]) assessed a single day of physical activity after 8 wk of MBSR training via accelerometry and did not see a difference in activity patterns in fibromyalgia patients. Although not assessing objective physical activity, Martin and colleagues ([@bib44]) combined a mindfulness intervention with a fitness walking program and found improvements in 1-mile walking test time and cardiorespiratory fitness (V˙O~2max~); however, there were no control groups to determine the specific effect of the mindfulness training. Fulwiler and colleagues reported that interventions are beginning to combine mindfulness practices with exercise to enhance their intervention programs ([@bib45]), yet objective monitoring of physical activity changes is still rare in mindfulness research. The present analysis, which was based on objective monitoring within an RCT, supports the conclusions from previous research with self-reported physical activity. It indicates that MBSR can positively affect PA participation ([@bib19]), an effect that warrants further study.

The present trial provides preliminary evidence of a preservation of physical activity after a standardized 8-wk MBSR training program that is comparable with the effect of an AET program. These results highlight a potential unintended health-related benefit of MBSR (i.e., increasing physical activity or preventing physical activity declines). They also highlight a need for future trials to monitor physical activity to replicate the effect of MBSR on this outcome. In situations where physical activity participation is expected to decline or AET may not be feasible (e.g., after surgery, during chemotherapy, etc.), MBSR training could be a useful tool for maintaining physical activity participation.

Physical activity guidelines indicate that exercise should be accumulated in bouts of at least 10 min for the health-enhancing effects to occur ([@bib34]). However, physical activity that is sustained for shorter bouts may also be relevant for health promotion and disease prevention. In the present study, all three groups decreased MVPA when there was no bout threshold (i.e., every minute of MVPA across the day), although the AET group had a blunted decrease compared with the controls (moderate effect size; *d* = 0.53) with greater mitigation in the MBSR group (*d* = 0.73) and little difference between the intervention groups (*d* = 0.15; \<2 min; Fig. [2](#F2){ref-type="fig"}). The seasonal decline in the present study in all groups is in accordance with data from a sample of 1166 adults, where middle-age adults showed a change in objectively measured MVPA of −10.7 min from summer to winter ([@bib46]). Therefore, the +10-min difference in the change across the intervention in AET compared with controls and +11 min in MBSR compared with controls suggest a large influence on preventing seasonal declines in physical activity.

In terms of MVPA accumulated in bouts of sufficient duration to meet national recommendations (i.e., 10+ min at a time), the control group had a large seasonal decrease in their MVPA, whereas the AET group increased their weekly activity slightly (moderate effect size difference; *d* = 0.71, +83 min compared with control change), and the MBSR group slightly decreased their weekly activity with a moderate difference from the controls (*d* = 0.64, +62 min) and, again, little difference between the intervention groups (*d* = 0.29; 21 min). Compared with changes in the control group, participants in the intervention groups were better off by roughly half of the weekly 150 min of MVPA recommendation across the intervention. Moving from sedentary adults to those who accumulate roughly half of the physical activity guidelines results in myriad benefits, such as extending life expectancy by 1.8 yr ([@bib47]). In our participants who had self-identified as inactive before inclusion in the study, the roughly 75-min improvement in activity compared with the controls is encouraging, given that the largest benefit of participation in physical activity is seen in people moving from being inactive to even a small amount of physical activity ([@bib34],[@bib48]). The present findings suggest that, whether physical activity behavior is evaluated via daily minutes of MVPA or weekly minutes in 10+ min bouts, MBSR and AET had similar effects on blunting the expected seasonal decline ([@bib10]) with moderate-to-large effects in this previously inactive sample. Given that MBSR training does not specifically promote exercise participation, it is surprising to find a similar effect to a more traditional exercise training program on physical activity and exercise participation.

Limitations
-----------

This was a secondary data analysis of a subset of participants in a trial designed to evaluate the influence of the mindfulness and exercise interventions on acute respiratory infections. Thus, future research with directed hypotheses is now needed to confirm the effects of mindfulness training on physical activity reported here. We also acknowledge the relatively small group sizes, which limit statistical power, as well as the exploratory, hypothesis-generating nature of this report. Although accelerometers can provide nuanced information regarding movement, they do not provide other contextual information that may be particularly relevant in understanding the adverse health effects of sedentary time (e.g., being alone vs with others, TV viewing vs reading, etc.). The seasonal nature of the MEPARI2 trial (end of summer to end of fall) also meant that participants had a natural tendency to decrease their physical activity. However, the MBSR and the AET groups showed a substantial mitigation of this seasonal shift toward less activity as compared with control. It would now be of interest to determine whether either MBSR or AET programs would yield even larger incremental gains during a time of year with longer day-length when it is more conducive to engage in outside activity. Finally, selection of accelerometer type (ActiGraph GT3X+) and data analytic techniques for accelerometers can influence results and their interpretation ([@bib49]). Our data were processed with the Sojourns three-axis method ([@bib37]), which has been shown to perform particularly well for differentiating both low-intensity activities (e.g., sedentary time) and for higher-intensity activities (e.g., exercise).

CONCLUSIONS
===========

These results from 49 participants in an RCT showed that although AET increases MVPA in bouts lasting longer than 10 min as compared with no treatment, training in MBSR may also lessen seasonal declines in physical activity. However, in this study, neither AET nor MBSR significantly influenced the amount of time spent sedentary. For reductions in sedentary time to occur, this behavior may need to be a specific target of the intervention. Future research is needed to determine how MBSR affects physical activity to inform future exercise promotion interventions. Combining MBSR and exercise training, or sequentially providing the two interventions, may be more successful at influencing physical activity than current approaches.
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